The effect of body temperature in a rat model of renal ischemia-reperfusion injury.
Renal ischemia-reperfusion injury (IRI) is an unavoidable event in renal transplantation; the effects of IRI can be seen in both the acute and long-term function of the transplanted organ. For this reason, research into the pathophysiology of ischemia-reperfusion is at the forefront of transplantation research. Animal models, particularly in the rat, provide a useful research tool in studying the intricacies of IRI and in evaluating new treatments. We describe a model of right nephrectomy and left renal clamping for 45 minutes and demonstrate the effects of temperature variation during the ischemic period. Male Sprague-Dawley rats (under isoflurane anesthesia) underwent bilateral flank incision with removal of the right kidney and clamping of the left renal hilum for 45 minutes. The animals were divided into 3 groups (n=6): group 1 had the procedure performed on a heating mat with no temperature control facilities, group 2 used no heating mat, and group 3 used a rectal temperature-controlled homeothermic blanket system (Harvard Medical, United Kingdom). Temperature was taken every 5 minutes throughout the procedure and blood samples were taken on a daily postoperative basis via tail vein venepuncture. The average temperature at the end of the procedure in group 1 was 39.67 degrees C and the creatinine level at day 3 was 574+/-17.84, in group 2 the temperature was 32.6 degrees C and the creatinine level was 115+/-4.06, and in group 3 the temperature was maintained between 36.5 degrees C-37 degrees C and the serum creatinine level was 329+/-19.18. The temperature of the animal during the ischemia phase of IRI significantly affects the severity of injury. Relative hyperthermia resulted in more severe renal injury and unrecoverable acute renal failure, no source of heat led to a relative hypothermia, and reduction of renal injury. Use of the homeothermic heating blanket led to an increase in creatinine level by day 3, indicating a significant ischemic stimulus; however, by day 10 the creatinine level had returned to normal. This illustrates the importance of temperature as a variable in animal models of IRI and thus should be clearly stated in all experimental methods to ensure an appropriate ischemic stimulus and for adequate comparisons between various therapeutic interventions.